Introduction
T obacco use, as with many health behaviors, is strongly influenced by social norms and one's perception of acceptable behavior. Among youth, for example, peer influences and school smoking prevalence are important determinants of smoking initiation. [1] [2] [3] Tobacco industry documents also highlight the importance of social acceptability in the progression toward regular smoking, as well as the maintenance of smoking behavior among established smokers. 4 -6 Indeed, a socially acceptable image of smoking is one of the central themes of tobacco industry marketing, particularly in advertisements aimed at young people. 7 The public health community has used various media and educational strategies to counter these efforts and to reduce the acceptability of smoking. Traditional social denormalization strategies seek "to change the broad social norms around using tobacco-to push tobacco use out of the charmed circle of normal, desirable practice to being an abnormal practice." 8 Thus, social denormalization initiatives commonly target key beliefs about tobacco use, such as challenging the belief that smoking is a "cool" desirable behavior, and correcting the tendency among youth to overestimate the prevalence of smoking. 9 More recently, a newer generation of tobacco denormalization initiatives has focused specifically on the tobacco industry and its conduct. 10, 11 Tobacco industry denormalization seeks "to raise people's awareness of the responsibility of the tobacco industry for tobaccorelated disease, and to expose the industry's manipulative tactics." 12 In many cases, industry denormalization messages use specific quotes or images drawn from the industry in an effort to resonate with youths' concerns about being manipulated or exploited. 13, 14 Industry denormalization gained widespread prominence following the success of the truth media campaigns in the United States, as well as a state-run campaign in California. 15, 16 These campaigns gained notoriety for their engaging and, at times, confrontational nature, but also for their effectiveness. Indeed, there is growing evidence that industry denormalization campaigns can change psychosocial predictors of tobacco use, including intentions to smoke among youth, as well as behavior outcomes such as smoking cessation. [17] [18] [19] [20] [21] [22] Although tobacco denormalization is increasingly being recognized as a key component of comprehensive tobacco control programs, many jurisdictions are reluctant to engage in overt industry denormalization due to a lack of political will and fear of industry litigation. [23] [24] [25] The question facing many policymakers is whether social forms of denormalization are adequate, or whether campaigns would benefit from incorporating industry themes in their communications. One challenge in answering this question is that industry denormalization is a relatively new construct. 26, 27 In addition, we are unaware of any published research that has examined social and industry denormalization concurrently in order to tease out their independent influences on smoking behavior.
Beyond media campaigns that specifically target the tobacco industry or the social acceptability of smoking, other tobacco-control policies may also have a strong influence on tobacco denormalization. For example, environmental tobacco smoke (ETS) laws may marginalize smoking by removing it from indoor public areas and by reinforcing an image of smoking as dangerous to others, as well as to oneself. Pictorial cigarette warning labels may erode brand imagery that is especially appealing to younger smokers, and replace these images with pictures of undesirable health effects. 28 Although these policies are not intended as denormalization policies per se, they may play an important role in shaping the acceptability of smoking, as well as people's attitudes toward the tobacco industry and its products. 29 Another unknown is the extent to which denormalization beliefs are related to smoking behavior among adults. To date, most of the denormalization research has focused on beliefs among youth. Denormalization beliefs among adults may be important for two reasons: first, denormalization may increase motivation to quit smoking and to remain quit; and second, denormalization may promote support for more-comprehensive tobacco control policies and regulatory restrictions.
The current study sought to (1) characterize social and industry denormalization beliefs among representative samples of adult smokers from four countriesCanada, the United States, Australia, and the United Kingdom; (2) examine whether demographic variables, smoking behavior, and policy-related variables are associated with denormalization; and (3) determine whether social and industry denormalization have independent associations to smoking behavior.
Methods
The International Tobacco Control (ITC) Four-Country Survey is a cohort survey conducted annually with adult smokers from Canada, the United States, the United Kingdom, and Australia. The ITC Four-Country Survey is designed to evaluate the impact of key nation-level tobacco control policies on behavioral and psychosocial predictors of tobacco use, including tobacco denormalization.
Sample
Participants in the ITC Four-Country Survey were 9058 adult smokers (aged Ն18 years, smoked Ͼ100 cigarettes in their life, and smoked at least once in the past 30 days) across four countries-Canada (n ϭ2214), the United States (n ϭ2138), the United Kingdom (n ϭ2401), and Australia (n ϭ2305).
Procedure
The ITC Four-Country cohort was constructed from probability sampling methods with telephone numbers selected at random from the population of each country, within strata defined by geographic region and community size. Eligible households were identified by asking a household informant the number of adult smokers. The next birthday method 30 was used to select the respondent in households with more than one eligible adult smoker.
The surveys were conducted using computer-assisted telephone interviewing software, and were completed in two calls: a 10-minute recruitment call was followed 1 week later by a 40-minute main survey. In order to increase recruitment rates, 31 participants were mailed compensation, equivalent to US$10, before completing the main survey. The surveys were conducted by two commercial survey firms-Roy Morgan Research in Melbourne, Australia, and Environics Research Group in Toronto, Canada. Each firm has extensive experience conducting large health surveys, and all aspects of the interviewer training and calling protocol were standardized across the two survey firms and closely supervised by the ITC team.
The current analysis presents data from 
Measures
The ITC Four-Country Survey was standardized across the four countries: respondents in each country were asked the same questions, with only minor variations for colloquial speech.
Demographics
Respondents were asked to report their age, gender, income, ethnicity, and education level. Comparable measures of education in each country were combined into three categories: "less than 'secondary' school"/"some post-secondary training"/"postsecondary degree or higher." Annual income was categorized into Ͻ£15,000 or $30,000, between £15,001 and £30,000 or $30,000 and $59,999, and above £30,000/$60,000. Minority status was measured using a census question for each country and then analyzed as a dichotomous variable to allow for comparisons across countries. In three countries minority status was defined in terms of being nonwhite, whereas in the fourth (Australia) it was defined in terms of not speaking English at home, consistent with the census question.
Smoking Behavior and Intentions
Respondents were asked to report whether they smoked daily, weekly, or monthly, and were categorized as either daily or non-daily smokers. A heaviness-of-smoking index (rangeϭ0 -6) comprised the sum of categories reflecting the time to first cigarette. 32 History of quit behavior was coded as a dichotomous variable reflecting at least one attempt to quit in the last year (1) or none (0). Intentions to quit were recoded to reflect no plans to quit (0) or plans to quit (1), whereas cessation was analyzed as point prevalence at the time of the survey. A comprehensive report of cessation behavior within the ITC Four-Country sample is available elsewhere.
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Denormalization
Respondents were asked to report their extent of agreement with six statements, three of which addressed perceptions of the social acceptability of smoking and three of which addressed perceptions of tobacco industry practices (see Table  2 for item wording). Responses were given on a 5-point Likert scale, where 1 equaled strongly disagree and 5 equaled strongly agree. Separate indices of social and industry denormalization were created by standardizing and then summing the three items in each domain. Note that two industry items were recoded before creating the indices so that higher values equaled greater denormalization for each item.
Policy Exposure
The current analysis includes four measures of policy exposure. Exposure to pro-tobacco advertising was measured by asking respondents: "Thinking about everything that happens around you. In the last 6 months, how often have you noticed things that promote smoking?" Exposure to anti-smoking media was assessed by asking: "Now I would like you to think about advertising or information that talks about the dangers of smoking, or encourages quitting. In the last 6 months, how often, if at all, have you have noticed such advertising or information?" Exposure to warning labels was assessed by asking: "In the last month, how often, if at all, have you noticed the warning labels on cigarette packages?" Finally, smokers were asked to report the rules about smoking indoors at both restaurants and bars (0ϭno rules, 1ϭsome restrictions, and 2ϭcompletely restricted). Responses to these two items were summed to create an ETS index ranging from 0 to 4.
Analysis
All analyses were conducted using SPSS, version 12.0 (SPSS Inc., Chicago IL, 2003), and all estimates were adjusted for the sampling strata and sampling weights. Analysis of variance and Bonferroni corrected t -tests were used to examine differences between countries in social and industry denormalization measures. Linear regression models were used to examine predictors of social denormalization and industry denormalization, each as a separate dependent variable. Two-way country x policy exposure interaction variables were entered into regression models in separate steps. The change in the F statistic was reported for each block of interaction variables. Logistic regression models were used to analyze dichotomous outcomes of interest, such as intentions to quit and self-reported abstinence at follow-up. The social and industry denormalization indices were recoded into tertiles (low, medium, and high) before being included as predictors in these models. Table 1 provides the sample characteristics for each country. Table 2 lists each of the items used to assess denormalization beliefs, along with the distribution of responses in each of the ITC countries. Overall, few smokers reported social approval for their smoking. Smokers also reported relatively strong anti-industry beliefs, particularly regarding the extent to which tobacco companies can be trusted to tell the truth. The social and industry scales were moderately correlated with each other (r ϭ0.16, p Ͻ0.001). Differences between the countries were tested in a multivariate model, which is described below.
Results
Sample Characteristics
Denormalization Domains
Individual Differences Among Denormalization Beliefs
A linear regression model was specified to examine predictors of denormalization beliefs at Wave 1 (Table  3) . Smokers who were older, more educated, earning higher incomes, white/English speakers, and who were heavier smokers, were significantly more likely than their counterparts to perceive higher levels of social denormalization regarding smoking. Older, more educated smokers were also more likely to endorse mea-sures of industry denormalization. Women were significantly more likely than men to report social denormalization, but significantly less likely to report industry denormalization beliefs.
Country-Level Differences Among Denormalization Beliefs
Overall, Canadians reported significantly greater social denormalization than U.S., Australian, and UK smokers, whereas Australian and U.S. smokers each reported greater social denormalization than UK smokers (Table  3 ). In terms of industry denormalization, Australians reported stronger anti-industry beliefs than Canadian and UK smokers. UK smokers also reported weaker anti-industry beliefs than either Canadian or U.S. respondents.
Exposure to Policy and Denormalization Beliefs
As Table 3 indicates, social denormalization was associated with noticing anti-smoking information, noticing warning labels, and living in areas with more-comprehensive ETS restrictions. Two-way interaction variables were entered into the regression model presented in Table 3 Anti-industry beliefs were associated with noticing anti-smoking information, tobacco advertising, and ETS restrictions (see Table 3 ). Two country-by-policy interactions were also significant. First, ETS restrictions were associated with anti-industry beliefs to a greater extent in the UK, than in each of the other countries (Canada, ␤ϭ0.07, p ϭ0.007; United States, ␤ϭ0.11, p Ͻ0.001; Australia, ␤ϭ0.06, p ϭ0.02; F model ϭ5.9, p Ͻ0.001). Second, noticing warning labels in Canada was also associated with greater anti-industry beliefs relative to the other three countries (UK, ␤ϭ0.05, p ϭ0.01; United States, ␤ϭ0.04, p ϭ0.03; Australia, ␤ϭ0.05, p ϭ0.02; F modelϭ 2.7, p ϭ0.045).
Intention to Quit at Baseline
At baseline, 74% of respondents intended to quit smoking. The social and industry denormalization indices were recoded into "low," "medium," and "high" tertiles before being entered as predictors along with the same set of demographic and smoking behavior covariates listed in 
Cessation Behavior at Follow-up
Of the respondents who were recontacted at Wave 2, approximately 30% made at least one attempt to quit smoking, and 9% reported being abstinent at follow-up. A logistic regression model was specified to examine whether Wave 1 measures of denormalization predicted abstinence at Wave 2, after adjusting for age, gender, ethnicity, education, income, heaviness of smoking, recent quit attempt, and daily versus nondaily smoking, as well as intentions to quit at Wave 1. As in the previous model, social and industry denormalization were recoded to tertiles and included together in the same model in order to determine their independent effects. Smokers reporting medium (ORϭ1.32, CIϭ1.02-1.70, p ϭ0.035) and high social denormalization beliefs (ORϭ1.36, CIϭ1.05-1.75, p ϭ0.018) were significantly more likely to be abstinent compared with smokers reporting low social denormalization beliefs. Anti-industry beliefs at Wave 1 did not predict abstinence at Wave 2. A final model was constructed to examine the impact of changes in industry denormalization beliefs from Wave 1 to Wave 2. Participants were classified into two groups: those whose beliefs increased and those whose beliefs stayed the same or decreased. After adjusting for the same variables as listed above, smokers whose industry denormalization beliefs were stronger at Wave 2 than at Wave 1 were more likely to be abstinent than those whose beliefs did not increase (ORϭ1.35, CIϭ1.19 -1.54, p Ͻ0.001).
In addition to the results reported in this paper, a sensitivity analysis was conducted because of concerns about the measurement properties of the social and industry denormalization constructs. In particular, there was concern that combining items with relatively low inter-item reliability into a single, unidimensional measure may have introduced measurement bias. The sensitivity analysis involved treating the items as ordinal effect indicators of latent variables within the structural equation modeling framework. 34 Hence, model estimates included the weighted contribution of each item to the measurement of the underlying latent variable. When the model structures were replicated for the foregoing analyses, the overall fit of the models was within the acceptable range (i.e., comparative fit index Ͼ0.90, Tucker-Lewis index Ͼ0.90, root mean square error of approximation Ͻ0.10), and the results and conclusions drawn from these results were almost identical across the two analytic approaches.
Discussion and Conclusions
The current study suggests that smokers in Canada, the United States, the United Kingdom, and Australia perceive little approval for their smoking and hold relatively antagonistic beliefs toward the tobacco indus- try. For example, 80% of smokers agreed that society disapproves of smoking, and more than three quarters did not feel that tobacco companies can be trusted to tell the truth. This is consistent with findings published elsewhere, that virtually all adult smokers regret ever having started smoking, and are well acquainted with the negative aspects of tobacco use, such as the cost of smoking and its addictive nature. 35, 36 One might expect social norms and beliefs about the tobacco industry to vary among subgroups of smokers, and indeed, this was the case in the current study. Higher levels of socioeconomic status were associated with greater social and industry denormalization beliefs. This pattern is consistent with lower rates of smoking among higher socioeconomic strata (SES) in each of the four countries, and may partly reflect a greater exposure to anti-smoking media among higher SES groups. 37 Older smokers were also more likely to report social and industry denormalization beliefs. The fact that older smokers were more likely to regret smoking and may have more experience with the health effects and the difficulties of quitting may explain why they feel more antagonistic toward the tobacco industry and their smoking. 34 Heavier smokers were more likely to report social denormalization beliefs, perhaps because they perceive more resistance to their smoking given the greater frequency with which they smoke. Women also reported greater social denormalization beliefs, but weaker anti-industry attitudes than men. Greater social denormalization among women may reflect the traditional belief that smoking is less acceptable for women, despite the fact that smoking prevalence is roughly equivalent between men and women within the four countries. Women may also be more health conscious, and therefore more aware of such normative influences than men. In contrast, men reported greater anti-industry beliefs, although the reasons for this are unclear.
The findings also suggest that social and industry denormalization beliefs are independently associated with intentions to quit, and may predict future abstinence. To the extent that media campaigns and media advocacy can increase denormalization beliefs, these results suggest that using themes related to deceitful industry practices and the socially unacceptable nature of tobacco use may reduce adult smoking. Previous research indicates that these themes are effective among youth; the current findings support evidence from California that these themes are also effective among adult smokers. 8, 12, 38 Another compelling reason to adopt an industry denormalization focus concerns generating support for tobacco control policies. Indeed, industry denormalization has previously been associated with increased support for government regulation. The relationship between denormalization and tobacco control policies is likely to be reciprocal: Norms provide a supportive environment for policy change, while comprehensive policies may also shape the tobacco-related norms and perceptions of the tobacco industry. Although the direction of influence could not be addressed with this data, the association between policies and denormalization was supported by the current findings. Social denormalization was associated with noticing anti-smoking information, warning labels, and ETS restrictions. Comprehensive ETS restrictions in bars and restaurants may be particularly effective in shaping beliefs about smoking by breaking the association between smoking, drinking, and exciting lifestyles-the very associations portrayed in tobacco marketing. In addition, warning labels and anti-smoking media may influence social norms by communicating the health effects of smoking in a highly visible manner to smokers and those around them. Communicating such information publicly-as opposed to communicating such information in an individual setting such as a doctor's office-may be particularly effective in reducing the perceived acceptability of smoking.
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Several interactions were observed between social denormalization and policy exposure. First, noticing warning labels was most strongly associated with social denormalization in Canada. This suggests that the graphic Canadian warnings may be a more powerful denormalizing force than the text warnings present in Australia, the UK, and the United States. The opposite was true for ETS restrictions in restaurants and bars: the level of exposure to these restrictions was associated with social denormalization to a lesser extent among Canadian smokers. The reasons for this are not immediately obvious. Perhaps the only distinctive feature about ETS restrictions in Canada is the harsh winter climate, which makes smoking outdoors a greater inconvenience. One might imagine this would lead to greater beliefs about social denormalization; however, groups of smokers that huddle near entrance ways may actually support one another, thereby countering antitobacco norms. 43 Finally, the relationship between noticing anti-smoking information and social denormalization was stronger in the United States than in Australia or the UK. Anecdotal evidence suggests that anti-smoking media in the United States is among the strongest and most confrontational. It may be that the content of U.S. anti-smoking media has a relatively stronger influence on the perceived acceptability of smoking than anti-smoking media in the UK and Australia.
Anti-industry beliefs were generally associated with noticing anti-smoking information, ETS restrictions, and lower awareness to pro-tobacco marketing. Moreover, results indicated that warning labels were associated with anti-industry beliefs, but only in Canada. This finding is consistent with both the current study results regarding social denormalization and other research on the superiority of graphic warning labels, relative to text warnings. 44, 45 It is also interesting to note that ETS restrictions were associated with anti-industry beliefs to a greater extent in the UK than elsewhere. This may reflect the fact that comprehensive ETS restrictions were relatively rare in the UK at the time of the survey. Given their novelty, ETS restrictions may, therefore, have a relatively greater impact on the attitudes and beliefs of UK smokers.
The usual cautions should be noted about inferring causality among the associations reported in this study. Although the longitudinal nature of the study design was a considerable strength when examining quitting behavior, the existence of a third factor that affects both denormalization beliefs and quitting remains a possibility. This possibility would make the apparent relation between the two variables spurious. The issue of confounding and directionality of influence may have been more of an issue in models that used cross-sectional data to examine the relation between denormalization variables and different policies. With data collection scheduled for every year until 2009, the ITC Four-Country Survey will be better able to assess the relationship between policy change and denormalization. Another limitation of the current research concerns the measures of denormalization that were used. Tobacco denormalization is a broad concept and the six measures administered in the ITC Four-Country Survey do not encompass the many facets of social and industry denormalization. Measurement studies among adult smokers are needed, as features of denormalization that appear significant for youth, such as themes of exploitation and manipulation, may help clarify some of the causal mechanisms that underlie denormalization beliefs. Improved measures also could help identify possible third variables and would help to strengthen the validity of the current findings. Despite these limitations, the current measures represent a useful set of indicators that demonstrate good predictive validity and help to lay the foundation for future work in this area.
Overall, this study provides evidence that beliefs about the acceptability of smoking and the tobacco industry are independently related to cessation-related outcomes. To this end, the findings suggest that industry denormalization may be an effective theme for mass media campaigns above and beyond more traditional communications targeting social norms and the acceptability of tobacco use. No financial conflict of interest was reported by the authors of this paper.
